In their invited review, provide a timely and stimulating overview of the potential avenues whereby females might attempt to manipulate male parental care behavior via maternal effects. From my perspective (as a herpetologist), their call to expand research in this area beyond birds to other taxa is particularly welcome, and their point that species with male-only parental care should be investigated in this regard is also well taken.
It seems to me that these kinds of maternal effects are particularly likely to be found in the poison frogs of South and Central America, especially those of the family Dendrobatidae. These frogs show elaborate parental care behaviors, and the most common form of parental care is uniparental male care. A number of studies have demonstrated that male parental care provides an important resource to females, one that they are willing to compete intensely to monopolize (Summers 1992) . In Dendrobates auratus, the green and black poison frog, for example, some females will guard their mates intensively, aggressively driving off females that attempt to mate with that male (Summers 1989 ). This behavior is designed to prevent their mate from expending effort caring for the eggs and tadpoles of other females (and potentially depositing tadpoles of different females in the same pool, resulting in competition and cannibalism). Research on this and related species has demonstrated that females engage in deceptive strategies aimed at ensuring that the male does not care for the eggs of other females, although these are not always successful (see Summers 2014 for a review).
At this point, we do not know if the kinds of effects that highlight are relevant to the poison frogs, but it is not hard to imagine that such effects might be common. For example, in D. auratus, tadpole survival depends crucially on being the first into a pool. These tadpoles are highly cannibalistic, and tadpoles deposited later (typically at a smaller size than the earlier deposited tadpole) are usually cannibalized by the larger resident tadpole. A female could provide her eggs with growth and development promoting hormones and other factors designed to ensure that if the male is caring for the eggs of several females, hers will be the ones to mature first and be transported to the pool first. Whether females are actually using this kind of strategy is unknown at this time, but it is a fascinating possibility that deserves to be investigated.
A few species of poison frogs (e.g., Ranitomeya imitator) have biparental care, which also offers opportunities for maternal manipulation of offspring in the interests of maximizing male contributions. For example, maternal contributions to eggs might increase egg size or egg color, potentially making those offspring a more attractive target for male investment. Although R. imitator is largely monogamous (and represents the only documented case of social and genetic monogamy in amphibians [Brown et al. 2010; Tumulty et al. 2014] ), one case of polygyny has been identified (Brown et al. 2010 ). Hence, it may be valuable to females to maximize the size and healthy appearance of offspring in order to stimulate and maintain male devotion of parental care to her offspring (note that this could apply to species with male-only care as well).
This brief commentary provides only a glimpse of the many ways in which females might employ maternal effects to manipulate male behavior in the context of parental care in poison frogs, but hopefully one that will stimulate further research in this area. Parental care is in many ways the quintessential example of conflict between the sexes. suggest that maternal effects may affect this conflict by allowing females to induce males to provide more care. This represents a promising generalization of the more specific hypothesis that females adjust the androgens in their eggs to increase male care. The strength of this review is that it not only examines the empirical evidence for this specific hypothesis but it also gives concrete suggestions for future research. Here, I highlight some promising insights this research could provide, but question whether it is useful to frame these maternal effects as female manipulation of male care.
Maternal effects likely coevolve with

Comments on Paquet and Smiseth
One research direction I find particularly intriguing is their suggestion that conflict over parental care might shape female life histories, including the classic trade-off between offspring size and number. Is it possible that some of the variation we see both within and between species can be explained by how males adjust paternal effort in response to egg size (or number)? We already know total maternal investment in the current brood (Kempenaers and Sheldon 1997) as well as maternal allocation between egg size and number (Kindsvater et al. 2013; Kindsvater and Alonzo 2014) can be influenced by paternal effects. Studying the connection between maternal effects and male parental effort would represent a useful extension of our existing understanding of female differential allocation in response to mates.
Another interesting implication-though they do not present it this way-is that a between-generation form of plasticity in females (i.e., maternal effects) evolves in response to a within-generation form of plasticity in males (e.g., male plasticity in parental care). A link between within-and between-generation phenotypic plasticity in response to predators has recently been demonstrated empirically (Walsh et al. 2015) , but to date these ideas have not been applied to interactions between the sexes. It is interesting to consider when selection will favor plasticity in maternal allocation and male care and how this interaction will affect observed patterns of reproduction.
It is precisely this link, however, between female and male plasticity that makes me question whether framing this interaction as female manipulation is productive. For females to manipulate males, males must first exhibit a behavioral reaction norm in parental care that responds to the maternal effect. And for the maternal effect to represent a manipulation, this adjustment must also decrease male fitness (compared with no change in male care). In essence, the females must cause the male to adjust in a way that is not in the male's interests. suggest that this will be detected as the maternal effect moving the male away from his optimal level of paternal care (thus representing manipulation, sensu Dawkins 1999) . Although I find the suggestion that maternal effects may evolve in response to male parental care rules exciting, I find this part of the argument flawed.
The argument that females can adjust their allocation to manipulate male care only works if we focus on short-term behavioral adjustments. For example, males might have evolved to increase paternal care if females produce smaller eggs (perhaps because this is a general cue of food limitation). If females make smaller eggs (even in the absence of food limitation) then this maternal effect may cause males to provide more care to the offspring even at a net cost to male fitness in the short term. However, not only is parental care plastic but plasticity in care evolves in response to selection (Royle et al. 2014 ). If we take a long-term evolutionary view, we would expect the male's parental care reaction norm to evolve in response to female manipulation. Assuming the male's parental care reaction norm is adaptive, the male response to the female's adjustment (i.e., the maternal effect) should increase not decrease the male's lifetime reproductive success (otherwise no plastic adjustment in male care would be expected to evolve). Thus, one cannot detect the interesting dynamics they suggest by asking whether the male adjustment moves the male away from an abstract and unmeasurable male optimum.
This not only poses a problem for our ability to demonstrate whether maternal effects allow females to manipulate males but also questions whether it is productive to frame this interaction as manipulation. I would argue that the interesting piece of this interaction and the ideas contained in this review are not whether one sex manipulates the other. Instead, the proposed general interaction between maternal effects and male care suggests an even more fascinating question for future research. First, how do plastic parental effects in one sex coevolve with plasticity in paternal care in the opposite sex? And second, can these coevolutionary dynamics help explain any of the striking but to date puzzling patterns of male and female behavior we see in nature?
FUNDING
This material is based on the work supported by the National Science Foundation under Grant No. IOS-0950472 to S.H.A. and support from the University of California Santa Cruz.
